Life span shortening of normal fibroblasts by overexpression of BCL-2: a result of potent increase in cell death.
It is well known that BCL-2 protects against cell death by both apoptosis and necrosis. The culture of bcl-2-transfected normal fibroblasts showed a shorter life span by about 12 population doubling levels compared to that of vector transfectants (64 vs 76 population doubling levels, respectively). An MTT assay revealed that BCL-2-overexpressing cells (HCA2/bcl-2) showed more severe growth suppression due to hydrogen peroxide or doxorubicin treatment than vector control cells (HCA2/vector). We observed a significant number of dead cells in the HCA2/bcl-2 culture, but not in the HCA2/vector culture. Other BCL-2 family proteins with both antiapoptotic and proapoptotic activity and other apoptosis-related factors were maintained at similar levels, indicating that overexpression of BCL-2 is the major reason that normal fibroblasts are sensitized to cell death. A broad caspase inhibitor (z-Val-Ala-Asp-fmk) and inhibitors of specific caspases (acetyl-Asp-Glu-Val-Asp-CHO, acetyl-Ile-Glu-Thr-Asp-CHO, and acetyl-Leu-Glu-His-Asp-CHO) suppressed cell death of HCA2/bcl-2 effectively, suggesting involvement of caspase 3-, 8-, and 9-dependent pathways in cell death and that the form of death is apoptosis. Unexpectedly, involvement of active MEK in cell death was shown by the use of its inhibitor, suggesting that crosstalk between BCL-2 and the MAP kinase cascade regulates death as well as life span.